According
to Mercer (1938) , crested wheatgrass (Agropyron desertorum (Fisch.) Schult.) is the most drought-, insect-, and disease-resistant forage and feed crop grown in Montana. Williams and Post (1945) stated there are approximately one million acres of crested wheatgrass in Montana that are used for grazing or for hay. This plant also furnishes a considerable amount of forage on rangeland throughout other parts of the West.
Or t hoptera (grasshoppers) have caused considerable damage to crested wheatgrass but at least two other orders of insects contain species which are i nj urious : Thysanoptera and Hemiptera. Tingey et al. (1972) found t hrips (Thysanoptera) on crested wheatgrass, rubber rabbitbrush, big sagebrush, and antelope bitterbrush in Utah; but crested wheatgrass had the most diverse fauna, 12 potentially damaging species. The authors therefore felt that thrips may decrease the grazing potential of stands by limiting the production of the seed required for natural reseeding. Watts (1965) also reported that thrips damaged crested wheatgrass in New Mexico. However, the most important pests of crested wheatgrass belong to the order Hemiptera, the genera Labops and Irbisia known generally as "black grass bugs" (Knowlton, 1967) . For example, Knowlton and Roberts (1971) reported that these insects reduced the amount of feed available for both livestock and certain species of wildlife, impaired the rangeland as a habitat for other species of wildlife, and reduced the watershed capacity of the infested areas. Denning (1948) found that they damaged forage and caused loss of seed in Wyoming. Mills (1939) and Pepper et al. (1953) found the bugs in Montana. Bohning and Currier (1967) and Pepper et al. (1953) reported that crested wheatgrass plants were killed by the black grass bugs.
A study was therefore made to determine whether thrips and black grass bugs were indeed abundant in two crested wheatgrass pastures in central Montana. At the same time, we assessed the abundance of other insects that might limit the growth or seed production of this grass species.
Methods and Procedures
Two pastures were selected because they had vigorous stands of crested wheatgrass and contained a minimum of other plant species and because they were adjacent to shortgrass rangeland where grasshoppers had previously been numerous. Thus, the effects of grasshopper feeding might be assessed for this plant.
One pasture (CW 1) was located Both pastures were also grazed during the two summers; however, CW 1 was lightly grazed and CW 2 was moderately grazed.
Arthropods were collected from both pastures from May 10 through September 30 in 1972 and 1973 every two weeks with a vacuum quick trap (described below). A s-m2 cage was attached to a 4.9 m boom that was mounted on a three-wheeled motorcycle. Thus the cage could be released from a height of 2.4 m while the machine was moving along one of the predetermined transect lines. In each pasture, at each sampling date, the cage was dropped 10 times with 15.2 m intervals between drops. Arthropods trapped in the cage were vacuumed into a net placed in a 20.3 cm vacuum hose and were transferred from the net into Berlese funnels that were installed in a van truck. Heating elements in the Berlese funnels and lights used to attract the arthropods were powered by a portable generator and allowed rapid extraction of the arthropods from the soil and plant litter. The first year, the duff from two of the 10 cages were checked by examining it on a paper plate with a magnifying glass for arthropods that had not emerged. The examination revealed that 99% of the arthropods were recovered using the Berlese funnels.
Arthropods found to be abundant or to have a large dry weight were separated to species in the laboratory, dried at 6O"C, and weighed. The other arthropods were separated to order or group (aphids, mites, spiders, and immature forms).
In addition, on each collecting date, plastic bags were placed quickly over five crested wheatgrass plants selected at random and the plants were cut off at ground level. The plants were then removed from the bag and placed in the Berlese funnels. Arthropods recovered were separated to orders and groups. This showed which arthropods were directly associated with the aso-
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Results and Discussion
Insect species collected with the quick trap and considered important because of abundance and size are listed in Table 1 along with their  biomass and density. The total numbers and density of other insects collected by the quick trap and extracted from bagged plants are shown in Table 2 . Only a few adult grasshoppers were collected, mostly from CW 2, but they were the heaviest of the individual insects and also had
grasshoppers.
The most abundant insect species were five species of ants, one leafhopper species, and one species of Diptera (Table 1) .
The three most abundant groups in descending order of abundance were immature Homoptera (mostly leafhoppers), mites, and thrips. (The species of mites and thrips were not .20(50) .53 Table 1 continued determined.) Grasshopper nymphs were also present in fairly high numbers, 2.45/m*, and were undoubtedly the most important in terms of potential forage loss and biomass.
The seasonal pattern of the total arthropod density for CW 1 and CW 2 is shown in Figures  1 and 2 , respectively. Total density was higher in the spring and fall and lower during the summer months of July and August during 2 years at both locations. This pattern is probably the result of species adaptation to the short, hot, dry summer common to the plains area of Montana. Also, arthropods were more abundant in both pastures in 1973.
A total of 13,998 arthropods were collected from both CW 1 and CW 2 for an average of 65.11 arthropods per square meter. This figure is probably lower than the actual population density since some arthropods escaped as the sampling cage dropped and many small ones such as mites, thrips, and aphids could not be vacuumed loose from the growing plants. When Table 1 Total and average specimens collected.
' All adult grasshoppers (Acrididae) collected by the vacuum quick trap are included in Table 1 . s A total of 100 m2was sampled on CW 1 and 105 m2 on CW 2 during the 2-year period.
